type of unrequired ionic loading the organic polymers can be used as flocculation agents [2] [3] [4] .
Organic polymers or polyelectrolyte's are water soluble. They may be synthetic or natural in origin like cellulose derivatives, starch product etc. They are nontoxic and their small dosing is required for the flocculation [5] [6] .
MATERIALS AND METHODS
SS-120 is an anionic polymer with high molecular weight and in form of white granulated powder is used as flocculation agent. It was supplied by Thermax India Pvt. Ltd. Other chemicals as NiCl 2 , CuSO 4 , EDTA, ZnCl 2 , CuCl 2 etc. were used of AR grade. All the solutions were prepared in doubly distilled water.
Experimental Procedure
The stock solution of organic polymer SS-120 was prepared as 1 mL of this stock solution to give 1mg/L of polyelectrolyte concentration when added to the 1 liter of test solution. For required dosing different mL of stock solution have been used. The mixture of required amount of polymer in distilled water was kept on the magnetic stirrer to get homogenous solution which should be viscous in nature. Ion containing test solutions were prepared by dissolving their required amount in distilled water.
Treatment procedure
Required dosing of organic polymer from stock solution was added to definite amount of prepared waste solution. For complete and constant mixing it is continuously stirred for 25 minutes then kept for 10 minutes to get settled. The flocs formed by flocculation get separated by routine methods. The filtrate was tested for ions, TDS, DO and pH estimation. Ni +2 , Cu +2 and Cl -were tested by complexometrically, iodometrically and argentometrically respectively [6] [7] .
RESULTS AND DISCUSSION
Experiments were performed and their findings and related discussions have been summarized below: From the result it has been observed that in the acidic pH range there is no change in the initial concentration after treatment while in alkaline pH range change in concentration is observed. Ni Concentration of dissolved oxygen was also tested in the untreated and treated (with biopolymer) electroplating waste effluent.
The results of this filtrate were recorded. There is an increase of DO by 16.5% in the biopolymer mixed effluent.
The studies has also been carried out for the determination of TDS (Total Dissolve Solids) at solution pH level in untreated Cu +2 and Ni +2 mixed effluents and in the effluent treated with biopolymer. The value of TDS reduced from 5260 mg/L to 1315 mg/L with 75% reduction. These studies also show that addition of aluminum sulphate in the treated effluent increases the TDS.
It has also been observed that if pH is adjusted to slightly alkaline side then TDS decreased from 5260 mg /L to 684 mg /L. The results are given in the table 2 . TDS decreases after adjusting pH to slightly alkaline side because of the metal hydroxide gets precipitated.
Work has also been performed on the effect of polyelectrolyte, Al 2 (SO 4 ) 3 and of pH on the sludge volume. Results are given in the table -3. It shows that presence of biopolymer and alum affect the sludge volume in greater extent.
Work has also been carried out to know the tendency of the biopolymer to form the flock with ions. For these solutions containing different metal and non metal ions were used. The results of visual observations are given in the table -4
These results confirmed that biopolymer SS-120 is more active than other metal ions as the flock of zinc formed has greater magnitude. In case of non-metal ions biopolymer exhibit more affinity towards the sulphate ion than chloride ions.
After the pretreatment of effluent, now it was treated by one of the selected full flagged treatment process. Here it was applied on ion exchange technique. In first step it was allowed to pass through the cationic exchanger for removal of Cu 2+ and Ni 2+ and then through the anionic exchanger to remove Cl -ions. With This experiment complete removal of anions and cations has been observed. The experiment was also monitored for any adverse effect of biopolymer on resin, but no such adverse effect was noticed.
It is assumed that the capacity of biopolymer to trap the colloidal pollutants is due to their long chain structure. The colloidal particles entangle or trapped with them and form compact and big size flocks.
The work performed, confirm that pretreatment of industrial waste by use of biopolymer not only reduces various pollutants to remarkable extent but faster the main treatment process by quite and good margin.
The method is very much useful to minimize the load of impurities in the industrial effluents having high concentration of metal ions and anions by using biopolymer.
